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sects one or both of the curves cut from the wave surface 2 by the bounding surface G. In this case there is no refracted wave front, but total reflection takes place. The limiting case, in which partial reflection becomes total, is reached for either one of the two refracted waves when the line ($ is tangent to that sheet of the ray surface 2 which corresponds to the wave in question, i.e. is tangent to the section of the wave surface by the bounding plane G. In this case, since the point of tangency T of © with 2 lies in the bounding plane G, the refracted ray is parallel to the boundary (cf. Fig. 89). This
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wave then can transfer no energy into the crystal, since the ray of light represents the path of energy flow (cf. page 313), and hence no energy passes through a plane parallel to the ray. Thus it appears from this consideration also that in this limiting case the reflected wave must contain the entire energy of the incident wave, i.e. total reflection must occur.
Hence if a plate of crystal be immersed in a more strongly refracting medium, and illuminated with diffuse homogeneous light, two curves which separate the regions of less intensity from those of greater appear in the field of the reflected light. If the observation is made, not upon the reflected light, but upon light which, entering the crystal at one side and then falling at grazing incidence upon the surface, passes out into a more strongly refractive medium, these limiting curves are much sharper since they separate brightness from complete darkness. From these curves the critical angles (f>l and 02 may be and is perpendicular to the plane of incidence inter-
